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Pharm. Bull. Adriamycin (doxorubicin, ADM) is known to produce various adverse effects on the heart, as well as such side-effects as myelosuppression and anorexia, that are commonly observed with antineoplastic agents. In particular, the cumulative dose-dependent cardiomyopathy due to ADM is a serious problem that limits the dose and application of ADM in cancer therapy. 2) ADM has been reported to induce a number of biochemical changes, most of which relate to (a) mitochondrial dysfunction,34) (b) accumulation of oxygen radicals or lipid peroxides,5,6) (c) inhibition of nucleic acid synthesis,7,8) (d) membrane perturbation,9,10) or (e) disturbance of electrolyte balance.11,12) However, the interrelations between such biochemical changes and the cardiotoxicity of ADM have not been clarified. If some of these biochemical abnormalities cause the cardiotoxicity, they must develop before or in parallel to the structural and functional alterations of myocardial tissue by ADM. In order to follow the biochemical changes and the functional alterations caused by ADM in the heart simultaneously, cultured heart cells appear to be a simple and convenient material, because they retain the structural integrity of the heart cell and its ability to beat autorhythmically.
In this study, the inhibitory effect of ADM on beating of cultured mouse cardiac cells was investigated in order to establish a basic system to elucidate the biochemical mechanisms resulting in the ADM cardiotoxicity. (Table  I) . The data on the LDH activity are expressed as mean + SE of 11 experiments. Values with superscripts a) and b) are significantly higher than the corresponding controls with p <0.05 and p <0.001, respectively. a) The total cellular radioactivity from 3H(G) 
Discussion
The incidence of ADM-induced cardiomyopathy in patients increases dramatically at cumulative ADM doses of above 550 to 600 mg/sq m.20) A variety of morphological changes, including loss of myofibrils, mitochondrial swelling, vacuolization, and z-band disruption, have been noted upon autopsy in the hearts of patients who had succumbed to ADM-induced congestive heart failure.211 Similar morphological changes have been observed in various animal species.22) Values show the mean + SE in 8 experiments. The values with superscript a) are significantly lower than those from the parallel control (none) with p < 0.001 by the unpaired t-test. 
